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Abdominal aortic aneurysms (AAA) are the third cause of cardiovascular 
mortality in industrialized countries. AAA consist in progressive 
dilatation of the aorta which can lead to spontaneous rupture. 
Aneurysm evolution depends on the balance between degradation and 
repair of elastin and collagens in the aortic extracellular matrix (ECM), 
due to in ammatory cells in ltration in parallel with loss of vascular 
smooth muscle cells (VSMC). The cross-linking enzymes, lysyl oxidase 
(LOX), lysyl oxidase-like protein 2 (LOXL2) and transglutaminase 2 
(TG2) are involved in the maturation of ECM components and arterial 
remodeling, by covalently bonding elastin and collagens. These cross-
linking enzymes are therefore good candidates for AAA stabilisation 
and prevention of rupture, through ECM remodeling.
We show that TG2 and LOXL2 are expressed in endothelial cells and 
VSMC, in addition to LOX, as they were detected in the intima and 
the media of healthy mouse aortic wall by immuno uorescence. In 
addition, these enzymes are all present in the ECM Triton-resistant 
fraction.
We used a murine CaCl2-induced aneurysm model, in which AAA 
progression is associated with a decrease in VSMC density, as 
demonstrated by smooth muscle alpha-actin immunostaining. 
Whereas LOX and TG2 expression was strongly decreased in parallel 
with the loss of VSMC, LOXL2 expression was less severely affected. 
The involvement of lysyl oxidases in AAA was investigated using the 
irreversible inhibitor, beta-aminopropionitrile (BAPN). After induction 
of AAA by CaCl2, BAPN-treated mice showed a greater increase of 
the internal aortic diameter in comparison with untreated controls, 
suggesting that activity from remaining lysyl oxidase partially 
prevents AAA progression. In parallel,  brillar collagens content is 
determined by Sirius red staining and second harmonic generation 
imaging ; and elastin  bers organisation by Orcein-staining. These 
ongoing experiments will characterize the involvement of cross-
linking enzymes in ECM repair during the evolution of AAA. Altogether, 
this study will allow to determine whether LOXL2 and/or TG2 could 
be therapeutic targets for stabilizing AAA progression through ECM 
repair.
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Introduction — Associer les approches fonctionnelle et structurale 
améliore la valeur prédictive de la rupture de plaque et des 
évènements ischémiques. Deux types fonctionnels de contrainte de 
courbure ont été déterminés le long de l’artère carotide commune 
(ACC) (Paini et al. Stroke 2007 ; Beaussier et al. Hypertension 
2008) : le type A (paroi avec plaque plus distensible que la paroi 
adjacente) et son contraire, le type B plus souvent observé chez les 
hypertendus essentiels.
Objectif — Corréler les propriétés mécaniques à la composition 
d’une plaque d’athérosclérose au niveau de l’ACC.
Méthode — 27 patients présentant une plaque d’athérosclérose 
sténosante sur l’ACC ont été inclus : 18 asymptomatiques (AS) et 
9 symptomatiques (S, i.e. convalescents d’un accident vasculaire 
cérébral (AVC) homolatéral). Les paramètres mécaniques ont été 
mesurés par une nouvelle technique d’échotracking (Artlab®) sur 
128 sites adjacents d’un segment d’ACC de 4 cm. La composition de 
la plaque a été déterminée en imagerie par résonance magnétique 
(IRM). 46 ACC porteuses de plaque ont été analysées.
Résultats — Le type B (25 plaques) serait (Chi2, P = 0.054) 
plus souvent associé à un type de plaque complexe (i.e. stades 
AHA IV-VII), contrairement au type A (21 plaques). Les plaques 
homolatérales à l’AVC des patients S présentent un remodelage 
externe (P = 0.06) (diamètre externe augmenté et diamètre 
interne inchangé) alors que les plaques des patients AS présentent 
un remodelage interne (P < 0.05). Les plaques composées de lipides 
décrivent un remodelage externe (P < 0.005) alors que les plaques 
sans lipide décrivent un remodelage interne de la paroi artérielle 
(P < 0.05).
Conclusion — Les plaques des patients convalescents d’un 
AVC diffèrent de celles des patients asymptomatiques : leurs 
caractéristiques mécaniques (plus rigides) et structurales 
(remodelage externe, composition plus complexe et contenu 
lipidique plus important) devraient exposer à un plus fort risque 
de rupture.
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Objectives — Aim of the study was to investigate short and long 
lasting actions of shear stress changes on vascular diameter of 
brachial artery in patients with arterial hypertension.
Methods — 57 patients with arterial hypertension (mean age±SD, 
51.26±1.94 ; 30 men and 27 women) and 17 healthy controls (mean 
age±SD, 51±5.41 ; 9 men and 8 women) were included in the 
study. All the subjects underwent to the investigation of vascular 
characteristics via high resolution vascular dopplerechography and 
clinical blood pressure investigations. Patients with cardiovascular, 
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peripheral and cerebrovascular diseases, diabetes mellitus, 
smokers, pregnant, obese as well as those with secondary forms 
of hypertension, ischemic heart disease and heart failure were 
excluded from the study.
Results — Compared with normotensive control subjects, initial 
vascular diameter (D0), was higher in hypertensive subjects 
(3.76±0.28 vs. 4.32±0.14, P<0.01). Initial shear stress was not 
signi cantly different between the two groups. Therefore, after 
reactive hyperemia test (RHtest) shear stress as well as changes 
of shear stress were higher in hypertensive population compared 
with healthy control subjects (5.86±0.32 vs. 5.15±0.32, P<0.05 
and -0.35±0.09 vs. -0.71±0.09 ; P<0.001). Initial vascular diameter 
was in a negative correlation with initial shear stress, as well as 
with after RHtest shear stress, but there was appeared positive 
correlation between initial vascular diameter and changes of it.
Conclusions — Arterial hypertension is associated with permanent 
changes of vascular wall diameter via neuro-humoral factors. 
Therefore, obtained results con rm an opinion that different from 
the short action of the changes of shear stress, vascular diameter 
of conduit arteries increases in response to the chronic increase of 
the shear stress.
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Objectives — To evaluate central (carotid) artery blood pressure 
(BP) in endurance athletes.
Methods — Derived ascending aortic pressure and direct carotid 
pressure waveforms were recorded using radial and carotid 
tonometry at rest in 30 endurance athletes and 30 sedentary 
controls, all males matched for age, height, brachial systolic BP 
(SBP) and diastolic BP.
Results — Whereas brachial BP was similar in the two groups, carotid 
SBP and pulse pressure (PP) were higher in endurance athletes than 
in controls irrespective of age (123.1±2.17 vs. 110.2±1.29 mmHg, 
and 50.9±1.95 vs. 34.1±1.01 mmHg, respectively ; p<0.0001 for 
both). PP ampli cation evaluated from the brachial/carotid PP 
ratio was lower in athletes than in sedentary controls (1.057±0.037 
vs. 1.40±0.002, respectively ; p<0.0001) at each given value of 
heart rate. When compared to controls, athletes had lower PWV 
(7.81±0.17 vs. 9.8±0.23 m/s ; p<0.0001), higher re ected wave 
transit time/left ventricular ejection time ratio (p=0.02) and lower 
heart rate (52.03±1.54 vs. 68.9±1.72 beats/min ; p<0.0001).
Conclusion — Central, and not brachial, SBP and PP are signi cantly 
higher in endurance athletes when compared to matched controls. 
A long-term follow-up is needed to investigate this  nding, which 
is associated with reduced heart rate and disappearance of PP 
ampli cation.
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Objectif — Evaluer l’in uence d’un stage d’entraînement intensif 
à la plongée sous-marine en bouteille sur la pression artérielle 
centrale et la distensibilité aortique.
Méthodes — La pression artérielle aortique et carotide a été 
obtenue par une méthode non invasive de mesure de courbes 
de pression artérielle enregistrées à l’aide d’une technique de 
tonométrie au niveau radiale et carotide chez des plongeurs 
militaires (n = 34). La pression artérielle brachiale est obtenue 
par méthode oscillométrique (Colin BP8800MS) et les pressions 
artérielles systolique et diastolique sont considérées pour le calcul 
de la pression artérielle moyenne obtenue au niveau de l’artère 
radiale par tonométrie. La vitesse de propagation de l’onde de 
pouls carotido-fémorale à été obtenue avec l’appareil complior ©.
Les enregistrements ont été réalisés chez chaque plongeur avant 
et après un stage de plongée intensive d’une durée de 15 semaines 
(60 plongées entre 15 et 60 mètres associées à une course à pied 
intensive quotidienne).
Résultats — les plongeurs (voir les caractéristiques dans le tableau) 
ont une pression artérielle brachiale qui n’est pas in uencée par 
le stage intensif de plongée, de même que les pressions artérielles 
évaluées au niveau aortique et carotide (voir tableau).
De même aucune in uence du stage de plongée n’a été noté 
concernant l’ampli cation de la pression artérielle, la vitesse de 
propagation de l’onde de pouls et l’index d’augmentation. Seule la 
fréquence est modi ée (60.3 +/- 1.61 vs 56.5 +/- 1.28 Batt/min ; p 
= 0.013 entre avant et après le stage).
Conclusion — Nos premiers résultats indiquent que la pratique de 
la plongée sous-marine de façon intensive durant 15 semaines n’a 
pas d’in uence sur la pression artérielle brachiale, centrale, et la 
vitesse de propagation de l’onde de pouls, malgré une baisse de la 
fréquence cardiaque.
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HR: Heart rate, PP: Pulse Pressure
Sedentary: Bra PP/Carot PP=0.007 x HR + 0.91 ;
R2=0.26, r=0.50, p=0.0044
Athletes: Bra PP/Carot PP=0.006 x HR + 0.74 ; 
R2=0.062, r=0.25, p=0.18
